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CLAIMS 

1. A polyhydroxyalkanoate comprising one or 
more units represented by the chemical formula (1) in 
a molecule, 
R 

N-H 



wherein R represents -Ai-S0 2 Ri, Ri represents OH, a 
halogen atom, ONa, OK, or 0Ri a , Ria and A a each 
independently represent a group having a substituted 
or unsubstituted aliphatic hydrocarbon structure, a 

10 substituted or unsubstituted aromatic ring structure, 
or a substituted or unsubstituted heterocyclic 
structure, Z ia represents a linear alkylene chain 
having 1 to 4 carbon atoms, the linear alkylene 
chain has at least one linear or branched alkyl group, 

15 or at least one alkyl group containing a residue 
having any one of a phenyl structure, a thienyl 
structure, and a cyclohexyl structure at a terminal 
thereof. Z ib represents a hydrogen atom, or a linear 
or branched alkyl group, aryl group, or aralkyl group 

20 which may be substituted by an aryl group, m 

represents an integer selected from 0 to 8, and when 
multiple units exist, R, Ri, Ria/ Ai, Z ia , Z lb , and m 
each independently have the above meaning for each 




(CH 2 )m 



fir(- z -- 0 4 



(1) 



WO 2005/121205 



PCT/JP2005/010997 



197 



unit , 



2. A polyhydroxyalkanoate according to claim 1, 
comprising one or more units each represented by the 
chemical formula (2), (3), (4A), or (4B) in a 
5 molecule as the one or more units each represented by 
the chemical formula (1) : 



wherein R 2 represents OH, a halogen atom, ONa, OK, or 
OR 2a / ^2a represents a linear or branched alkyl group 

10 having 1 to 8 carbon atoms, or a substituted or 

unsubstituted phenyl group, A 2 represents a linear or 
branched alkylene group having 1 to 8 carbon atoms, 
Zi a represents a linear alkylene chain having 1 to 4 
carbon atoms, the linear alkylene chain has at least 

15 one linear or branched alkyl group, or at least one 
alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, Z ib 
represents a hydrogen atom, or a linear or branched 

20 alkyl group, aryl group, or aralkyl group which may 
be substituted by an aryl group, m represents an 
integer selected from 0 to 8, and when multiple units 





'Zl.H 



(2) 



WO 2005/121205 



PCT/JP2005/010997 



198 



exist, A 2 , R 2 , R2a/ Zi a , Z ib , and m each independently 
have the above meaning for each unit, 



wherein R 3a , R3t>/ R30 Rad/ and R 3e each independently 
5 represent S0 2 R 3f (R3f represents OH, a halogen atom, 

ONa, OK, or OR 3f i (R3fi represents a linear or branched 
alkyl group having 1 to 8 carbon atoms, or a 
substituted or unsubstituted phenyl group) ) , a 
hydrogen atom, a halogen atom, an alkyl group having 

10 1 to 20 carbon atoms, an alkoxy group having 1 to 20 
carbon atoms, an OH group, an NH 2 group, an N0 2 group, 
COOR 3g (R 3g represents an H atom, an Na atom, or a K 
atom) , an acetamide group, an OPh group, an NHPh 
group, a CF 3 group, a C 2 F 5 group, or a C 3 F 7 group (Ph 

15 represents a phenyl group) , and at least one of these 
groups represents S0 2 R 3 f/ Z 3a represents a linear 
alkylene chain having 1 to 4 carbon atoms, the linear 
alkylene chain has at least one linear or branched 
alkyl group, or at least one alkyl group containing a 

20 residue having any one of a phenyl structure, a 




N— H 




(CH 2 )m 
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thienyl structure, and a cyclohexyl structure at a 
terminal thereof, Z 3b represents a hydrogen atom, or 
a linear or branched alkyl group, aryl group, or 
aralkyl group which may be substituted by an aryl 
5 group, m represents an integer selected from 0 to 8, 
and when multiple units exist, R 3a , R 3b , R 3c , R 3d , R 3e , 
R3f, R3fi/ R3g/ Zi a , Z Xh , and m each independently have 
the above meaning for each unit, 




N— H 

h 

(CH 2 )m 

-fr4- z --°-)- 

O 1 

Zib ( 4A ) 

10 wherein R 4a , R 4b , R 4c , R 4d , R 4e , R 4 f, and R 4g each 

independently represent S0 2 R 4o (R 4o represents OH, a 
halogen atom, ONa, OK, or OR 4o i (R401 represents a 
linear or branched alkyl group having 1 to 8 carbon 
atoms, or a substituted or unsubstituted phenyl 

1-5 group) ) , a hydrogen atom, a halogen atom, an alkyl 
group having 1 to 20 carbon atoms, an alkoxy group 
having 1 to 20 carbon atoms, an OH group, an NH 2 
group, an N0 2 group, COOR 4p (R 4p represents an H atom, 
an Na atom, or a K atom) , an acetamide group, an OPh 
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group, an NHPh group, a CF 3 group, a C 2 F 5 group, or a 
C 3 F 7 group (Ph represents a phenyl group), and at 
least one of these groups represents SO2R40, Z ia 
represents a linear alkylene chain having 1 to 4 
5 carbon atoms, the linear alkylene chain has at least 
one linear or branched alkyl group, or at least one 
alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, Z lb 
10 represents a hydrogen atom, or a linear or branched 
alkyl group, aryl group, or aralkyl group which may 
be substituted by an aryl group, m represents an 
integer selected from 0 to 8, and when multiple units 

eXISt, R4af R4b/ ^4cr R<Id/ ^4er R4f r R4g> R<lof R40I/ P-4p/ Z*lar 

15 and Z lhr and m each independently have the above 
meaning for each unit, 




(4B) 



wherein R 4h/ R4i> R4j/ R4k/ R41/ R4nu and R 4n each 

P 

independently represent S0 2 R 4o (R 4o ' represents OH, a 
20 halogen atom, ONa, OK, or OR 4o i (R 4o i represents a 
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linear or branched alkyl group having 1 to 8 carbon 
atoms, or a substituted or unsubstituted phenyl 
group)), a hydrogen atom,, a halogen atom, an alkyl 
group having 1 to 20 carbon atoms, an alkoxy group 
5 having 1 to 20 carbon atoms, an OH group, an NH 2 

group, an NO2 group, COOR 4p (R 4p represents an H atom, 
an Na atom, or a K atom) , an acetamide group, an OPh 
group, an NHPh group, a CF 3 group, a C 2 F 5 group, or a 
C3F7 group (Ph represents a phenyl group), and at 

10 least one of these groups represents SO2R40/ ni 

represents an integer selected from 0 to 8 . Z ia 
represents a linear alkylene chain having 1 to 4 
carbon atoms, the linear alkylene chain has at least 
one linear or branched alkyl group, or at least one 

15 alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, Z lb 
represents a hydrogen atom, or a linear or branched 
alkyl group, aryl group, or aralkyl group which may 

20 be substituted by an aryl group, and when multiple 

UnitS exist, R4h, R4i/ R4jf R*ke R41f R4m/ R4n/ R4or R4olf 

R4pr Zia, Zib, and m each independently have the above 
meaning for each unit. 

3, A polyhydroxyalkanoate comprising one or 
25 more units represented by the chemical formula (5): 
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COOR s 
(CH,)m 



(l Zsa-O-f- 



O 

Z5b (5) 
wherein R 5 represents hydrogen, a group for forming a 

salt, or R 5a , Rsa represents a linear or branched 

alkyl or aralkyl group having 1 to 12 carbon atoms, 

5 or a group having a saccharide, m represents an 

integer selected from 0 to 8, Z 5a represents a linear 

alkylene chain having 1 to 4 carbon atoms, the linear 

alkylene chain has at least one linear or branched 

alkyl group, or at least one alkyl group containing a 

10 residue having any one of a phenyl structure, a 

thienyl structure, and a cyclohexyl structure at a 
terminal thereof, Z 5 b represents a hydrogen atom, or a 
linear or branched alkyl group, aryl group, or 
aralkyl group which may be substituted by an aryl 

15. group, and when multiple units exist, R 5/ Rsa^ Z 5a , Z 5h , 
and m each independently have the above meaning for 
each unit. 

4. A polyhydroxyalkanoate according to claim 1, 
wherein the linear alkylene chain structure 
20 represented by Z ia in the chemical formula (1) is 
selected from the following (A) to (D) : 
(A) when the linear alkylene chain has 1 carbon atom, 
in the linear alkylene chain structure represented by 
the chemical formula (6), one of Z 6c and Z 6d 
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represents a linear or branched alkyl group, or an 
alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, 
, Zee 

5 Zed (6) 

(B) when the linear alkylene chain has 2 carbon atoms, 

in the linear alkylene chain structure represented by 

the chemical formula (7), one of Z lc , Z ld , Z lef and R 7 f 

represents a linear or branched alkyl group, or an 

10 alkyl group containing a residue having any one of a 

phenyl structure, a thienyl structure, and a 

cyclohexyl structure at a terminal thereof, 

Zlc Z7e 

-tfff 

Z7d Zit (7) 

•(C) when the linear alkylene chain has 3 carbon atoms, 
15 in the linear alkylene chain structure represented by 
the chemical formula (8), one of Z 8c , Z 8d , Zser Z 8f , Z 8g , 
and Z 8 h represents a linear or branched alkyl group, 
or an alkyl group containing a residue having any one 
of a phenyl structure, a thienyl structure, and a 
20 cyclohexyl structure at a terminal thereof, 

Z 8c Z 8e Z 8g 

ZedZw Zeh (8) 
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(D) when the linear alkylene chain has 4 carbon atoms, 
in the linear alkylene chain structure represented by 
the chemical formula (9), one of Z 9c , Z 9d , Z 9e , Z 9f , Z 9g , 
Z 9 hr Z 9i , and Z 9j represents a linear or branched alkyl 
5 group, or an alkyl group containing a residue having 
any one of a phenyl structure, a thienyl structure, 
and a cyclohexyl structure at a terminal thereof. 

Zsc Zse Z 9 g Z 9 i 

(| | I [) 

Z 9 d Z9f Zsh Z 9 j (9) 

5. A polyhydroxyalkanoate according to claim 3, 
10 wherein the linear alkylene chain structure 

represented by Z 5a in the chemical formula (5) is 
selected from the following (A) to (D) : 

(A) when the linear alkylene chain has 1 carbon atom, 
in the linear alkylene chain structure represented by 

15 the chemical formula (10), one of Zi 0c and Zi 0 d 

represents a linear or branched alkyl group, or an 
alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, 
Zioc 

20 Ziod ( 10 ) 

(B) when the linear alkylene chain has 2 carbon atoms, 
in the linear alkylene chain structure represented by 
the chemical formula (11), one of Zn c , Zn d , Zn e , and 
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Znf represents a linear or branched alkyl group, or 
an alkyl group containing a residue- having any one of 
a phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, 

Zl1c Zl1e 

5 'Zn'Zw (11) 

(C) when the linear alkylene chain has 3 carbon atoms, 
in the linear alkylene chain structure represented by 
the chemical formula (12), one of Z 12 cr Zi2cw %i2er Z i2 f, 
Zi 2g , and Z 12h represents a linear or branched alkyl 

10 group, or an alkyl group containing a residue having 
any one of a phenyl structure, a thienyl structure, 
and a cyclohexyl structure at a terminal thereof, 

Zl2c Zl2eZl2g 

' -H+p- 

Zl2d Zl2f Zl2h (12) 

(D) when the linear alkylene chain has 4 carbon atoms, 
15 in the linear alkylene chain structure represented by 

the chemical formula (13), one of Zi3 C , Zi3d, Zi 3e , Zi 3f , 
Zi3g, Zi3h/ Zi3i, and Z i3 j represents a linear or 
branched alkyl group, or an alkyl group containing a 
residue having any one of a phenyl structure, a 
20 thienyl structure, and a cyclohexyl structure at a 
terminal thereof. 



WO 2005/121205 



PCT/JP2005/010997 



206 



Z 13c Zl3eZl3g Zl3i 



10 



15 



20 



Zl3d Zl3fZl3hZl3j 

6. A polyhydroxyalkanoate according to claim 4 
or 5, wherein when a substituent selected from Z^ cr 

Zed/ %lcr Z7d/ Z7e/ Z7f, Zq c , %Bdr %8er Zsf, %Qgr ^Bhf Z$ c , 

Zsd, ZsQ f Zsf, Zg g , Z9h/ Zgj., Zgj , Zioc/ Ziodf 2n e/ Znd/ Zne^ 

Zlif, Zi2c/ Zi2d/ Zi2e/ Zi2ff Zl2g^ Zi2h/ Zi3 C , Zi3d/ Zi3 e , Zi3f, 

Zi3g, Zi3h/ Zi3i, and Z i3 j described in the chemical 

formulae (6), (7), (8), (9), (10), (11), (12), and 

(13) represents a linear or branched alkyl group, or 

an alkyl group containing a residue having any one of 

a phenyl structure, a thienyl structure, and a 

cyclohexyl structure at a terminal thereof, the 

substituent is selected from substituents represented 

by the chemical formulae (14), (15), (16), and (17): 
— (CH 2 )k lT - CH 3 (14) 

wherein k i4 represents an integer selected from 0 to 8, 
and when multiple units exist, k i4 1 s each 
independently have the above meaning for each unit, 

CH3 (15) 

wherein kis represents an integer selected from 0 to 7, 
and when multiple units exist, ki 5 f s each 
independently have the above meaning for each unit, 



— (CH 2 )k,— R 16 



(16) 



wherein ki 6 represents an integer selected from 1 to 8, 
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R 16 represents a substituent containing a residue 
having any one of a phenyl structure and a thienyl 
structure, and when multiple units exist, ki 6 and Rie 
each independently have the above meaning for each 
unit, 

— .R17 




-(CH 2 )k 17 - 

(17) 

wherein R i7 represents a substituent to a cyclohexyl 
group selected from an H atom, a CN group, an N0 2 
group, a halogen atom, a CH 3 group, a C 2 H 5 group, a 

10 C 3 H 7 group, a CF 3 group, a C 2 F 5 group, and a C3F7 group, 
k i7 represents an integer selected from 0 to 8, and 
when multiple units exist, k i7 and R17 each 
independently have the above meaning for each unit. 

7. A polyhydroxyalkanoate according to claim 6, 

15 wherein R i6 in the chemical formula (16), which is a 
residue having any one of a phenyl structure and a 
thienyl structure, is selected from the group of 
residues represented by the chemical formulae (18), 
^(19), (20), (21), (22), (23), (24), (25), (26), (27), 

20 and (28), 

the chemical formula (18) below representing a 
group of unsubstituted or substituted phenyl groups, 

(18) 



wherein Rie represents a substituent to an aromatic 
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ring selected from an H atom, a halogen atom, a CN 
group, an N0 2 group, a CH 3 group, a C 2 H 5 group, a C 3 H 7 
group, a CH=CH 2 group, COOR 18a (Risa represents an H 
atom, an Na atom, or a K atom) , a CF 3 group, a C2F5 
5 group, and a C 3 F 7 group, and when multiple units exist, 
Ris's may be different for each unit, 

the chemical formula (19) below representing a 
group of unsubstituted or substituted phenoxy groups, 




wherein R19 represents a substituent to an aromatic 
ring selected from an H atom, a halogen atom, a CN 
group, an N0 2 group, a CH 3 group, a C 2 H 5 group, a C 3 H 7 
group, a SCH 3 group, a CF 3 group, a C 2 F 5 group, and a 
C 3 F 7 group, and when multiple units exist, Rig's may 
be different for each unit, 

the chemical formula (20) below representing a 
group of unsubstituted or substituted benzoyl groups, 




wherein R 20 represents a—srrbstituent to an aromatic 
20. ring selected from an H atom, a halogen atom, a CN 

group, an N0 2 group, a CH 3 group, a C 2 H 5 group, a C 3 H 7 
group, a SCH 3 group, a CF 3 group, a C 2 F 5 group, and a 
C 3 F 7 group, and when multiple units exist, R 2 o's may 



10 



15 
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be different for each unit, 

,the chemical formula (21) below representing a 
group of unsubstituted or substituted phenylsulf anyl 
groups , 



(21) 

wherein R 2 i represents a substituent to an aromatic 
ring selected from an H atom, a halogen atom, a CN . 
group, an N0 2 group, COOR 2 i a , S0 2 R 2 n> (R2ia represents H, 
Na, K, CH 3 , or C 2 H 5 , and R 2ib represents OH, ONa, OK, a 

10 halogen atom, 0CH 3 , or OC 2 H 5 ) , a CH 3 group, a C 2 H 5 

group, a C 3 H 7 group, a (CH 3 ) 2 -CH group, and a (CH 3 ) 3 -C 
group, and when multiple units exist, R 2 i's may be 
different for each unit, 

the chemical formula (22) below representing a 

15 group of unsubstituted or substituted 
(phenylmethyl) sulf anyl groups, 

(22) 

wherein R 22 represents a substituent to an aromatic 
ring selected from an H atom, a halogen atom, a CN 
20 group, an N0 2 group, COOR 22a , S0 2 R 22b (R 22a represents H, 
Na, K, CH 3 , or C 2 H 5 , and R 22b represents OH, ONa, OK, a 
halogen atom, OCH 3 , or OC 2 H 5 ) , a CH 3 group, a C 2 H 5 
group, a C 3 H 7 group, a (CH 3 ) 2 -CH group, and a (CH 3 ) 3 -C 
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group, and when multiple units exist, R 22 's may be 
different for each unit, 

the chemical formula (23) below representing a 
2-thienyl group, 





(23) 

the chemical formula (24) below representing a 
2-thienylsulf anyl group, 

1 a 

(24) 

the chemical formula (25) below representing a 

10 2-thienylcarbonyl group. 
r, s o 

N ^ (25) 

the chemical formula (26) below representing a 

group of unsubstituted or substituted phenylsulf inyl 

groups, 

15 (26) 

wherein R 26 represents a substituent to an aromatic 
ring selected from an H atom, a halogen atom, a CN 
group, an N0 2 group, COOR 26 a/ S0 2 R 2 6b (R26a represents H, 
Na, K, CH 3 , or C 2 H 5 f and R 2 6b represents OH, ONa, OK, a 

20 halogen atom, OCH 3 , or OC 2 H 5 ) , a CH 3 group, a C 2 H 5 

group, a C 3 H 7 group, a (CH 3 ) 2 ~CH group, and a (CH 3 ) 3 -C 
group, and when multiple units exist, R 2 6 f s may be 
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different for each unit, 

the chemical formula (27) below representing a 
. group of unsubstituted or substituted phenylsulf onyl 
* groups, 




wherein R 2 7 represents a substituent to an aromatic 
ring selected from an H atom, a halogen atom, a CN 
group, an N0 2 group, COOR 27a , S0 2 R 2 7b (R27a represents H, 
Na, K, CH 3 , or C 2 H 5 , and R 27 b represents OH, ONa, OK, a 

10 halogen atom, OCH 3 , or OC 2 H 5 ) , a CH 3 group, a C 2 H 5 

group, a C 3 H 7 group, a (CH 3 ) 2 -CH group, and a (CH 3 ) 3 -C 
group, and when multiple units exist, R 2 7 T s may be 
different for each unit, 

the chemical formula (28) below representing a 

15 (phenylmethyl) oxy group, 

CH— O— 

(28) 

8. A method of producing a polyhydroxyalkanoate 
containing a unit represented by the chemical formula 
(1), comprising the step of subjecting a 
20 polyhydroxyalkanoate containing a unit represented by 
the chemical formula (29) and at least one kind of 
amine compound represented by the chemical formula 
(30) to a condensation reaction, 
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COOR^ 
(CH 2 )m 



-29a" 

d 

Z 29 b (29) 
wherein R 2 g represents hydrogen or a group for forming 
a salt, m represents an integer selected from 0 to 8, 
Zo9a represents a linear alkylene chain having 1 to 4 
5 carbon atoms, the linear alkylene chain has at least 
one linear or branched alkyl group, or at least one 
alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and- a 
cyclohexyl structure at a terminal thereof, Z?9b 

10 represents a hydrogen atom, or a linear or branched 
alkyl group, aryl group, or aralkyl group which may 
be substituted by an aryl group, and when multiple 
units exist, R29/ Z29a> Z 2 9b/ and m each independently 
have the above meaning for each unit, 

15 2 3 2 30 (3Q) 

wherein R 30 represents OH, a halogen atom, ONa, OK, or 
OR30a^ R30a and A 3 are each independently selected from 
groups each having a substituted or unsubstituted 
aliphatic hydrocarbon structure, a substituted or 

20 unsubstituted aiunidLic ring—structure, or a 

substituted or unsubstituted heterocyclic structure, 
and when multiple units exist, R30, R30a/ and A 3 each 
independently have the above meaning for each unit, 
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N-H 

h 

(CH 2 )m 

-fy-j-z.-o-j- 

° 7 

(D 

wherein R represents -Ai-S0 2 Ri. Ri represents OH, a 
halogen atom, ONa, OK, or OR ia , R ia and A x each 
independently represent a group having a substituted 
5 or unsubstituted aliphatic hydrocarbon structure, a 
substituted or unsubstituted aromatic ring structure; 
or a substituted or unsubstituted heterocyclic 
structure, Z la represents a linear alkylene chain 
having 1 to 4 carbon atoms, the linear alkylene chain 

10 has at least one linear or branched alkyl group, or 
at least one alkyl group containing a residue having 
any one of a phenyl structure, a thienyl structure, 
and a cyclohexyl structure at a terfuinal thereof, Zi b 
represents a hydrogen atom, or a linear or branched 

15 alkyl group, aryl group, or aralkyl group which may 
be substituted by an aryl group, m represents an 
integer selected from 0 to 8, and when multiple units 
exist, R, Ri, Ria/ Ai, Z la , Z ib , and m each 
independently have the above meaning for each unit. 

20 9. A method of producing a polyhydroxyalkanoate 

containing a unit represented by the chemical formula 
(32), comprising the step of hydrolyzing a 
polyhydroxyalkanoate containing a unit represented by 
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the chemical f ormula . ( 31 ) in the presence of an acid 
or an alkali or the step of subjecting the 
polyhydroxyalkanoate to hydrogenolysis including 
catalytic reduction, 



COOR 31 



O 



(CH„)m 



-31a' 



5 Z31b (3D 

wherein R 3 i represents a linear or branched alkyl or 
aralkyl group having 1 to 12 carbon atoms, Z 3 i a 
represents a linear alkylene chain having 1 to 4 
carbon atoms, the linear alkylene chain has at least 

10 one linear or branched alkyl group, or at least one 
alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, Z 3 i b 
represents a hydrogen atom, or a linear or branched 

15 alkyl group, aryl group, or aralkyl group which may 
be substituted by an aryl group, m represents an 
integer selected from 0 to 8, and when multiple units 
exist, R 3i , Z 31a , Z 3ib , and m each independently have 
the above meaning for each unit, 
COOR, 2 
(CH 2 )m 

o 

20 Z32b (32) 

wherein R 32 represents hydrogen or a group for forming 
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10 



15 



20 



a salt, Z 3 2a represents a linear alkylene chain having 
1 to 4 carbon atoms, the linear alkylene chain has at 
least one linear or branched alkyl group, or at least 
one alkyl group containing a residue having any one 
of a phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, Z 32 b 
represents a hydrogen atom, or a linear or branched 
alkyl group, aryl group, or aralkyl group which may 
be substituted by an aryl group, m represents an 
integer selected from 0 to 8, and when multiple units 
exist, R 32 , Z 32 a/ Z 3 2b> and m each independently have 
the above meaning for each unit, 

10- A method of producing a 
polyhydroxyalkanoate containing a unit represented by 
the chemical formula (35), comprising the steps of: 

allowing a polyhydroxyalkanoate containing a 
unit represented by the chemical formula (33) to 
react with a base; and 

allowing the compound obtained in the foregoing 
step to react with a compound represented by the 
chemical formula (34), 



wherein Z 33a represents a linear alkylene chain having 
1 to 4 carbon atoms, the linear alkylene chain has at 
least one linear or branched alkyl group, or at least 




233b 



(33) 
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one alkyl group containing a residue having any one 

of a phenyl structure, a thienyl structure, and a 

cyclohexyl structure at a terminal thereof, Z 33b 

represents a hydrogen atom, or a linear or branched 

5 alkyl group, aryl group, or aralkyl group which may 

be substituted by an aryl group, and when multiple 

units exist, Z 33a and Z 33b each independently have the 

above meaning for each unit, 
XCCH 2 )mCOOR34 (M) 

10 wherein m represents an integer selected from 0 to 8, 
X represents a- halogen atom, and R 34 represents a 
linear or branched alkyl or aralkyl group having 1 to 
12 carbon atoms, 
COOR 3S 
(CH 2 )m 



~t- 35a " 

O 

Zsst (35) 

15 wherein R 35 represents a linear or branched alkyl or 
aralkyi group having 1 to 12 carbon atoms, Z 35a 
represents a linear alkylene chain having 1 to 4 
carbon atoms, the linear alkylene chain has at least 
one linear or branched alkyl group, or at least one 

2G alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, Z 35 b 
represents a hydrogen atom, or a linear or branched 
alkyl group, aryl group, or aralkyl group which may 
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be substituted by an aryl group, m represents an 
integer selected from 0 to 8, and when multiple units 
exist, R 3 5, Z 3 5a, Z 3 5b/ and m each independently have 
the above meaning for each unit. 
5 11. A method of producing a 

polyhydroxyalkanoate containing a unit represented by 
the chemical formula (38), comprising the steps of: 

allowing a polyhydroxyalkanoate containing a 
unit represented by the chemical formula (36) to 
10 react with a base; and 

allowing the compound obtained in the foregoing 
step to react with a compound represented by the 
chemical formula (37), 

H 

|| I z^-o-j- 

O 1 

Z 3* b (36) 

15 wherein Z 36a represents a linear alkylene chain having 
1 to 4 carbon atoms, the linear alkylene chain has at 
least one linear or branched alkyl group, or at least 
one alkyl group containing a residue having any one 
of a phenyl structure, a- thienyl structure, and a 

20 cyclohexyl structure at a terminal thereof, Z 36 b 

represents a hydrogen atom, or a linear or branched 
alkyl group, aryl group, or aralkyl group which may 
be substituted by an aryl group, and when multiple 
units exist, Z 3 6a and Z 36 b each independently have the 

25 above meaning for each unit, 
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37 



(37) 



wherein R 37 represents -A 37 -S0 2 R 3 7a • R37a represents OH, 
a halogen atom, ONa, OK, or OR 37 b, Rs7b and A 37 are each 
independently selected from groups each having a 
5 substituted or unsubstituted aliphatic hydrocarbon 
structure, a substituted or unsubstituted aromatic 
ring structure, or a substituted ■ or unsubstituted 
heterocyclic structure, and when multiple units exist, 
R 37 / R3?a/ Rsvbf and A 37 each independently have the 
10 above meaning for each unit, 



wherein R 38 represents -A 38 -S0 2 R 3 8a, R38a represents OH, 
a halogen atom, ONa, OK, or OR 38 b, R38b and A 38 each 



15 or unsubstituted aliphatic hydrocarbon structure, a 

substituted or unsubstituted aromatic ring structure, 
or a substituted or unsubstituted heterocyclic 
structure, Z 38a represents a linear alkylene chain 
having 1. to 4 carbon atoms, the linear alkylene chain 

20 has at least one linear or branched alkyl group, or 
at least one alkyl group containing a residue having 




(CH 2 ) 2 




(38) 



independently represent a group having a substituted 



WO 2005/121205 



219 



PCT/JP2005/010997 



any one of a phenyl structure, a thienyl structure, 
and a cyclohexyl structure at a terminal thereof, Z 38b 
represents a hydrogen atom, or a linear or branched 
alkyl group, aryl group, or aralkyl group which may 
5 be substituted by an aryl group, and when multiple 
units exist, R 38 , R38a, R38b* A 38 , Z 38a , and Z 38 b each 
independently have the above meaning for each unit. 



